A 53 years old postmenopausal female presented with a feeling of pressure and heaviness in the bladder region as well as abnormal vaginal bleeding. During hysteroscopy a slight enlargement of the anterior part of the cervix was noticed. Curettage revealed only immature squamous metaplasia of the endocervical epithelium
Introduction
Cullen firstly described Adenomyomas in 1896 [1] . They are much more common in the corpus than in the cervix uteri and belong to the group of mixed Mullerian tumors of the female genital tract. They represent the second most common variety of this tumor group within the endometrium after carcinosarcoma [2] . Three general categories of adenomyoma are known: (i) adenomyoma of endocervical type, (ii) atypical polypoid adenomyoma and (iii) adenomyoma of usual type. Endocervical type adenomyoma has mucinous, sometimes microcystic dilated glands, usually without epithelial atypia. However, papillary infoldings, irregular shape with leaf-like architecture, and foci of tubal and endometrioid metaplasia may occur. The stroma is composed of smooth muscle cell proliferation. Atypical polypoid adenomyoma has angulated glands lined by endometrioid epithelial cells with atypia, frequently accompanied by squamous epithelial metaplasia. They are most frequently localized within the lower uterine segment. An adenomyoma of usual type consists of endometrioid glands, surrounded by endometrioid stroma and a smooth muscle cell proliferation in the periphery. Adenomyomas of any type occur either as polypoid tumors or as non-polypoid, but circumscribed intramural lesions [3] . In the cervix, adenomyomas, and particularly those harboring atypia, are rare and might cause problems in the differential diagnosis [4, 5] . Moreover, endocervical adenomyomas containing goblet cells have never been described before. Therefore, we report on one currently observed case and have reviewed the relevant literature. MUC6 in a diffuse cytoplasmic pattern as well as MUC4 and CEA along the luminal surfaces. The Ki-67 labeling was approximately 5% throughout the lesion with a focal increase up to 20% in atypical areas. The latter also showed a weak p53 positivity of approximately 30% of the atypical cells. Sequencing of exons 5 to 9 of the p53 revealed wild type sequence. An intense mixed inflammatory cell infiltration was found particularly in the vicinity of the multilayered slightly atypical epithelial regions. Both, synaptophysin and chromogranin stains were negative. The epithelial complexes were surrounded by a proliferation of CD34-positive fibroblastoid cells, which expressed ER and a few single cells were Ki-67 positive. The smooth muscle components of the lesion expressed ER, PR and desmin but were negative for Ki-67. Using PCR no HPV infection was detectable. The uterine wall contained a substantial number of adenomyotic foci.
Discussion
Mixed mesenchymal-epithelial tumors occur almost exclusively in the female genital tract and reflect the biphasic differentiation potential of the Mullerian duct. These mixed mullerian tumors (MMT) usually arise within the endometrium where carcinosarcoma (CS) is and atrophic endometrium. Therefore, the cervical lesion was colposcopically monitored for 1.5 years. Due to an accelerated growth up to a size of 2 cm within 12 months and the presence of abnormal glandular cells within a repeated Pap smear (Pap III) a hysterectomy was recommended. Upon admission, colposcopy revealed a 3.5 cm measuring bulging, resilient tumor involving the anterior part of the portion (Figure 1 ). The ultrasonic picture was that of a sharply demarcated, partly cystic lesion with a papillary internal architecture. The patient was treated by vaginal hysterectomy. Surgery and postoperative follow-up were without complications.
Histology revealed a well circumscribed but not encapsulated proliferation composed of thick bundles of smooth muscle cells without atypia and no mitotic activity. In between there were branched glandular complexes with papillary infoldings. The epithelium was mainly single layered, in some areas multilayered with slight atypia in the latter. Epithelial differentiation ranged from endocervical to intestinal with widespread occurrence of goblet cells ( Figure 2 ). The goblet cells were positive for CK20 and MUC2. The endocervical epithelium was CK7 positive, but ER and PR were negative. It strongly expressed MUC5AC and focally to a lesser extent, also the most frequent type of MMT. Tumors with only one malignant component are much less frequent, with adenosarcoma (AS) being more common than carcinofibroma [2, 6] . In locations of the female genital tract devoid of endometrial tissue MMTs are uncommon. This is particularly true for the cervix uteri where only single cases of MMTs have been reported. Only one out of 200 CSs but one out of 10 AS arise within the cervix. In contrast to the endometrium, cervical MMTs are more frequent benign (adenofibromas and adenomyomas) than malignant. Adenomyomas (AM) are encountered in both the uterine cavity and the cervix where the former are much more frequent than the latter but they also occur in the broad ligament, the uterosacral ligament, the ovary, and the Bartolin gland [6] [7] [8] . According to our review of the literature (Table 1 ) only 36 cases of endocervical AMs have been reported so far, whereas several hundred of uterine AMs have been published [9] [10] [11] [12] [13] [14] [15] [16] [17] .
Endometrial AMs occur predominantly in postmenopausal, nulliparous woman as rounded lesion of the lower uterine segment with pushing, non-infiltrative border and are mainly of usual type. They occur either as well-circumscribed intramural nodules or as polypoid intracavitary mass. Their glands are lined by a single layered endometrioid epithelium, which may show squamous, tubal, or mucinous metaplasia. The glands are surrounded by endometrioid stroma, and a peripheral proliferation of smooth muscle cells showing the same variability of histoarchitecture and differentiation as described for leiomyomas.
Approx. 25% of endometrial AMs have severe epithelial atypia categorizing them as atypical polypoid adenomyoma (APA). These atypical tumors are always polypoid intracavitary lesions occurring in younger woman. Their epithelial proliferation is more complex, and they frequently contain squamous morules, sometimes with necrosis. Intramural AMs virtually never have epithelial atypia [6, 7, 15, 16] . Therefore, an AM like intramural lesion with epithelial atypia always raises suspicion of endometrioid carcinoma. There are several reports of endometrioid adenocarcinoma within APA [18] , and the risk of carcinoma elsewhere within the endometrium is approximately 10%. These data and the high risk to recur if treated by curettage alone are the reasons for performing a hysterectomy in these patients [15] .
Endocervical AMs occur in multiparous woman with a mean age of 41 years (range 21-56 years) as whitish to yellow, solid, usually exophytic-polypoid, less common as circumscribed intramural nodules, which may contain grossly visible mucinous cysts. They may prolaps through the external cervical os inducing hemorrhage and severe reactive tissue change by chronic hypoxia. With a mean size of 5.8 cm (range 1.3-23 cm) endocervical AM are much larger than endometrial AMs. Histologically they usually have a lobulated architecture with a central located dilated irregular shaped gland, sometimes with papillary infoldings, surrounded by smaller glandular proliferations, resulting in a leaf-like architecture. The glandular epithelium has an endocervical phenotype with scant CEA and Ca125 positivity along the luminal margins, expression of CK7, as well as nuclear positivity for ER and PAX8. Some cases have endometrioid, tubal or squamous foci [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] . Recently a mesonephric differentiation has been reported in endocervical AM [18] . An intestinal differentiation within AMs of any type has, to our knowledge, never been described before. Goblet cell differentiation in general is a rare event within cervical lesions. When present in a significant amount, a Peutz-Jeghers syndrome should be considered. A thin rim of fibrous stroma and an intense peripheral smooth muscle proliferation are surrounding the glands of AM. The fibrous stroma may contain prominent adipose tissue, and symplasmic type multinucleate cells within the smooth muscle proliferation have been described [18] . In general, the mitotic rate in both glandular and stromal component is very low with no more than one mitotic figure in ten high-power fields [13, 19] , with the exception of one case with a focal increase of proliferation up to 20% within atypical areas as reported by Mikami et al. [12] . Epithelial atypia, however, is a rare event in AM of endocervical type and has been reported only once [12] . The slightly atypical epithelial cells found in this case had an open chromatin and were always associated with an inflammatory infiltrate around them. Moreover, the nuclear p53 reactivity was weak and below 50% and sequencing of exons 5 to 9 did not reveal mutations. Therefore, these probably are reactive atypia with stress and/or proliferationinduced p53 wild type upregulation. The absence of HPV, the p16 negativity and the low Ki-67 index of approximately 5% also exclude an adenocarcinoma in situ of usual type. The so called endometrioid type of endocervical AM is entirely composed of endometrioid glands and probably represents very deep located endometrial AMs. Cervical AM does rarely recur after polypectomy but never spread beyond the uterus [18, 20] .
The most important differential diagnosis of cervical AM is the minimal deviation adenocarcinoma (MDA) [4, 5, 13] . In contrast to the polypoid and circumscribed growth of AM, MDA is an ill-defined infiltrative mass, diffusely expanding the cervical wall. Nuclear atypia, although usually only of slight degree, periglandular stromal desmoplasia and loss of epithelial ER expression are features of MDA, whereas abundant stromal smooth muscle proliferation and ER positive epithelium without atypia are typical for cervical AM. However, an inflammatory stromal reaction by ruptured glands with mucin extravasation in AM might simulate a desmoplastic response, and may induce focal reactive epithelial atypia. MDA produces only neutral mucin of gastric type (MUC5AC-positive), and contains neuroendocrine cells, whereas AM produces a wide range of mucins, but in rare cases gastric mucins too as described previously as well as in this case [17, 21] . Therefore, MUC5AC expression is not helpful in this differential diagnosis.
Lobular endocervical gland hyperplasia (LEGH) is a cervical glandular proliferation entering the differential diagnosis of AM too. LEGH is usually not polypoid, and is completely composed of gastric type epithelium. The cells are more cuboidal with pale eosinophilic cytoplasm, and are ER-negative. Moreover, there is usually no associated stromal smooth muscle component.
Another differential diagnosis of AM is adenosarcoma (AS), because the stromal component of AS not infrequently shows only a low degree of a typicality. However, the stroma of AS is more fibroblast like with periglandular stromal condensation, whereas in AM there is an ordered stromal architecture with periglandular fibroblastic differentiation surrounded by smooth muscle proliferation. Moreover, AS has a "phylloides like" or "leaflike" structure with polypoid and papillary proliferations at the surface, a feature not seen in AM [22, 23] . The pathogenesis of AMs is not clear. Some authors believe that these lesions are hamartomas (endocevicosis), comparable to intramural endometriosis. This idea is supported by the fact that in most cases of AM the uterus harbors foci of intramural endometrioisis as well [4] . Other authors think that hormonal dysbalances, particularly of estrogen or prolactin, play a role by inducing myofibroblastic differentiation and proliferation [12, 15] .
In summary, endocervical AMs are rare benign tumors, which may show gastric or intestinal differentiation. The two most significant histopathological differential diagnoses are minimal deviation adenocarcinoma of the cervix uteri and adenosarcomas.
